Carbon nanotube synthesis critically depends on the chemical and physical states of the catalyst particle from which they grow. In the typical temperature range (900-1300 K) of SWNT synthesis, pure isolated Ni nanoparticles are solid although atomic diffusion can lead to significant shape changes. Under growth conditions, these nanoparticles are exposed to reactive carbon. Depending on temperature, carbon chemical potential and nanoparticle size, carbon can either stay adsorbed on the surface, or diffuse to subsurface or in the core of the nanoparticle, thereby inducing a partial or complete melting.
On the basis of the tight binding model developed for the Ni-C system coupled with grand canonical Monte Carlo simulations [1], we extend our previous calculations [2] and calculate phase diagrams for Ni-C nanoparticles for sizes ranging from 1 to 3 nm diameter and for face centered cubic and icosahedral structures. As compared to bulk phase diagram, the nanometric size of the nanoparticles used to catalyze SWNT growth induces significant differences. A large liquid shell / crystalline core domain appears instead of the liquid/solid coexistence characteristic of the bulk. Much deeper eutectic points are observed and, for a 3 nm diameter nanoparticle, as shown in the figure, carbon segregation from a mostly solid surface only takes place at temperatures below 850 K, at which SWNT growth is not really efficient [3] 
